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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an org. electroluminescence element which can 
maintain stable luminescence characteristics in driving for a long period of time and 
has a substrate having thereon at least a hole injection layer, a hole transport layer 
and a luminescence layer, the above layers being sandwiched between an anode and a 
cathode, by making the luminescence layer a specified compsn. 
SOLUTION: This org. electroluminescence element comprises a luminescence layer 
composed mainly of pref. a metal complex of 8-hydroxyquinoline, which is an aluminum 
complex, a gallium complex, or a zinc complex using 8- hydroxyquinoline as a ligand, 
and contg. 0.1 to 10wL% condensed arom. compd. which is pref. a naphthacene deriv. 
represented by formula I [wherein R1 to R4 represent H, a (cyclo)alkyl, an aralkyl, an 
alkenyl, an allyl, an arom. hydrocarbon ring, an arom. heterocycle, phenylethynyl, an 
amide, an alkoxy, an alkoxycarbonyl, amino, or a halogen; and R5 to R8 represent H, a 
halogen, an alkoxy, an alkoxycarbonyl, an alkyl, or an aralkyl]. 
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[If ?m 6 ] iE?LMiiM^#^T 5 ><t&®}*^ 

uru-sc <t^i^FiS[tT5if*s 1 ~5©<,>-rft*> 1 m 

{cfB!S<D*t5mi?^^. 
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[fi£fc©&ffi] se*. ss^a©* 1 *!^ (EDiTi 

O-Ctt. «S««*4©lI-vlg|{b^«!*«f*r*-5Zn 
S. CaS, SrSffC, ^*W-C4SMn^f±i 
7Hg(Eu. Ce, Tb, Smf ) *F-7'0fcfe©*s 

1 ) gwfm&'&m ( 5o~ioooh z ) . 

2) iE8fr*jE#m> (~2oov) . 

3) y>\,ij*r— Mfimn <*wcik&> . 

4 ) jiaigttiHisg©^ x f &m\ 

[0 00 3] LftL. i£fp. ±&fflM&<D&Sk<Dfclb> 

t>. Ttfivr 5 >^6fi£^W^iE?L^ill®i 8 - b F 

i 4tWfcfftSl^j6f ?©iH (Appl. Fhys. Let 
t., 5l3£, 913H. 1987?) (C«t»3. g££©T> Y 
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-U>t.=-U>) (Nature, 347^, 539H , 1990? 

-1,4-7 x — U>t*—U>] (Appl . Phys. Lett., 
58#, 1982H, 1991? ffe) . "J ( 3-7 -lU*^* 7 
x>) Opn. J. Appl. Phys, 30#, L0S38H, 1991=? 

n*&9btim*m£Ltcm?- (fcmmm, sim, 1044 

H, 1992^) ©PJJISfefftoftT^S. 

[ooo5]s&. m«. 8-tHatj/t>";>o 10 

— tfffl^SSR* P-mci (3. Appl. Phys., 65 
3i,3610H, 1989?) %M>ftt>in-Cii>2> 
[0006] 

mfamm-cten&.*)imm-rz mttrnzviM-r 20 

S) . 3) ##fc05# (^-i?**? h) ©H^Rtftf 

[0007] cne><D3&fb31&tt. E§S4IE?liSi2!Jl. 
2S7fcJI4|g®©2o©mSI?ffi-C©:3>*2 KO^ffcK 

siWt?**. c*i6©*«:*»(r»r, se5fe©*r«S#?#«fc 30 
[0 008] #«SW^£3R^©IHIi^{b*S5JC#Stl-r 

n*^tt#^^ c 4«. 77^5';, tr?a. « 
mmv$> K> . v^v h'**)i>- -JitAmo&TT&i 

r* swawsMBtSH^aft-r *c i^awt oris 

£9t^3ttfciE?U!£AB. IE?LfifcllJI*}J:C>'#i:fcJt£ 40 

✓ y 6bS4»#»{c. #^a©ifii^# 

»aafb^«»* h"-7"t5ct r±i Esau* jss&ir sci 

[0009] 
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ffi. 3teiE?U3iAJ§, 4«xE?L^iHJl. 5«^B t 7 

[0 0 1 1 ] S«lfcm«Sf!^8^^D3a#f*4&* 
*>©-?& 9. 53?-£#^x©«. #JHS^^?g. ^7 
x^? 27 ./;U.M»^-h&i'#Wt» 6*1-5. #tc#7 

* - h . >; >tt i*©3lW&^fiS«fli©«*5» 

4 . «g*aa ufcttMc «fc o mmmmtxmw£it 

■T5C4*i*5©-Cjf*l/<«:l>. t©fc«>. ^MSJJIi 

[0 0 12] S«l±(CK»ffi2J&iiSW6ft5#. g§@ 
2 «W«^5tJl^©jE7LaA©aS«**fc-r 4>©-CS> 
-5. C©H@tt. MS. T-JUS-tfA. IB. z-vT 

ju. ^j^a. e^5?©&jg. -o^^AScf/sfc 
a* x©» t»tt fo&nnifbM. a ^{un«: eon a 

yWb^JR. 2. *£(,>«:. Jj<y (3-y 

, ^yfo-;k si<yr-y>^©3J 

oms&> *-#^zr?v2. mw&o&mmimmiL 
mn&mfHW.®j£fte<D®-&icte. mmtt'uy 

y-ffiffii&mcftftt. L . «R 1 ±CC^7?TT s c i cc J: o 
Ht2*jgljtr5Citt*4. 5 65C, 

©ti^Bm^a^tcj: o a«ss 1 ±tc»j«*»j«ofc 

0 . 1 ±K3Wtt*^?-*lfe* L> tBffi 2 £ff?l£-r 
■5C4fer#S (Appl. Phys. Lett., &M, 27HM, 1 

992^ ) . ffi&zitmtzzimvmmLx&jfrrzct 

**. a«. 60KCLh. »*O<«80K«±4 , r4Ct- 
*iS$b<. C©iS^. Ht*«. ffiS. 5~1000nm. }f 
*L-<«10~500nn^S-C*^„ ^2Wr J:0>ti-&«|© 

S2«ssi 4iu— -ct<fcc>. $e>{c«±ia©^ 
®2 ©±ccg& s«stm«8wr « c 4 pjge-c$> 

[ 0. 0 1 3 ] Riffi2 ©±CC«iE?LaA® 3 *ig:lt6n 
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iaBS63- 29569S#^) . X $ ->KX h3?7?#8i h 'J T 
5> <#P§¥4 - 308688#S3R) . t F?V>it£® 

JPr2>tNW* <#W¥4 - 22099S*4i*) . p- (9-T 10 

>m;jU) _N iM _y_p_hyjur-y> (Wn^3 -iu.4 

-U>t-U> (1#Bi¥4 -145192#^fft) . tf'JT- 
•J> (Appl. Phys. Lett., 6*g,1245M, 1994^#M) 

[6 0 1 4] hSf^SSlh yr 5>. tF? 

p- ( 9-T > h y JU) -N.M-^-p- h y JUT- 'J >&Xi* 

i*Kig«(i^©^»f»ii»KStrs^i43&iffi< . mm. 
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[0018] (iv) &tf (V) (c*jb>-c. xiz- 

N=£fc«-C (R) =-C*9 ; Mtt£B. £JlM{b 
ft. Sfc»£^ay>(bft-e&9. R«7kslt. tju* 
jus. r^;u*;us. s/cttry-JUS-c^D ; Q l R 

tfQ 2 tt*3R*£S*-*\ bH2^C*!&f[]AMIS£)B 

[0019] !li£L^Ctiio<Dit-&®<DM : #M±LT 
tt. «T©^b^ft*^tf6n-5 : ^;U7^>. 5,10,15, 

20-7^ -;U-21H,23H-4<j|/7 4 >. 5,10,15,20- 

fh77 1— JU-21H,23H-^<;1'7 4 >3A*h (II) . 
5,10,15,20-7^ h 77 * — ;U-21H,23B-#J»'7 -r >S3 (I 
I) . 5,10,15,20-7- h 5-7 ;U-21H,23H-^Jl/7 -f > 
SiS (II) . 5,10,15,20-7- h7^i-=-;U-21H,23H-^;U 
7^ >'*i-is?A (IV) * + ^K. 5,10,15, 20-7^ h =7 
(4-fc*yi?;U) -21H,23H-^;U7 29H,31H-7^D 

->r->, & (ii) -^^a^r-^. SIS (n) y$a 
A75fD->r->. IS7^avr->. ^ (n) 4,4\ 

4 ' • , 4 • " ' -T- h "7 T If -29H , 31H-7 £ J3 >-T - > 

UE-HH5S ( I ) *>6fi£-5iE?LaAJ!3«&7&&*St,> 
[0 020] ttfte>Jft£tt. ±KIE?l&A1*Wb^ft£ 1 

&b>;w > ^-^fli-^. y > i^w^co^tt^sij 
K #yryu-K tfyxx^jn?** 

[0 02 1] MgMM&om&MX, JEfUZAW&ZM 
&H£iK > T'-Cicr • TorrfC S -Cgf^ L- /cS. V 

&mm#x.v/&tcte&m& (^^4-320484^ 

(^^ 5 -295361^18) . 77-U>g (# 
B3¥ 5 - 331458^^tB) £10- J -10Sfi%CDr5S-C K - 



EMffi 1 1 s c ± as ujm-c * £ . 

[0 02 2] eUb©*{C0-C»fiRSti4iE?LflEAJi3© 
313?, 3~100rm jff* l,<«10~50nnfC£>£„ 
IE?l&AJl 3 ©±«e tt jETUMSJI 4 *JRW 6 ti £ . IE?L 
ff^AI 4 ©#*4 ilttt. IE7L&AJ1 3 6 <DiE?LSA 

«. -^Wttf^W^rtS/J^, ?T«#©*'«:*fO 
TjgBj?14asjg< , 0*6iE?Ui«jKa*;**< . 10 
5E14(c® ft . H9»^4ft -5^F*fi«J*sSBSI^-?>ffiffl^F«: 
#S£ U«C < l»C <!: Asg*S ft* . 
[0023] C ©J: 5 ftJETUftfttttt i 1/ r tt, 
« . 1,1-tf * ( 4-^-p- h'J;l/75^7i-Jl<) 5/ * a 

«y75>ffc^» (1$K}Bg59-l9439>Et&$R) . 4,4'- 
XTs [K-(l-t7f*)-«-7i^75/'] t7x- 
;U"C«* S ft* 2 <ifc[±© 3 «T 2 > 2 «6Lh© 

¥5 -2346£L#£H&) . H)7i-M>t'>OPft 20 
W F«jt**rTS3y#»i h y T 5 > (*ffl 

$#1^4,923,77+^ ) . N,N'-y7x-;M,N'-eX 

(MfJl/7i-Jl/) fcT7 *~)is-4,4--i/T 5. >I?©5t 
«J5?T5> (*B»aWU4,764,SS# ) . a,a,a\ 
a --f- F 5j*f-A/-a .a'-XX < 4-i 5 ' -p- F 'J )\/7 5 S 
-p-+->U> <*JRPF3 -269084#&«) . 

m& -129271^$g) . fUiJPiKffi 

i?T 5 yStftHltflffiftOfctb^tt -17539S 
^238) . x^U>«-C3i»^r#Sir 5>ai» F£iS 30 
*Sbfc3r«KS*T5> <#I8¥4-264189#&$R) . * 

* <) ;n»a*wr*5P«Beyr 5 > <*#gi!¥ 4 -290351 

. ?*7i>it?7lf«3i7?>^^% 
a^Ufcfe© (#ga¥4-30446&^fi$S) . 4,4' ,4"- 
F'JX ( M-3-^ ?JU7 j-A-N-7 x -JUT 5 -/ ) F <J 
y 3l~)17 5 >, 4,4 , ,4"-h yx (N- ?Jt/) - 

H-V i-^7 5 ^) H i J7i-;1-7 5 >. 4.4',4"-F 
'J* (N-(2-t7fA)-N-7i-Jl/7i7) h 'J7i 

->uts>^©**-a-x hM?r#i£F ';ts> (1$ 

P8^ 4 - 308688#^a> . ^>y;l-7i-JHt^f 40 
P3¥4-364153^^$B) . 7WU>IT3817;>?; 
ii*SUfc&© (««f5- . h>;75> 

ft^Bj <«HT5 -23945s^a#R) . exj?eyyA7 

57t7x-)l- (1$P3¥ 5 - 320634#2#R> . N,N,N-h 

y y i-;i/7 5 >R3»* <»H¥ 6 - 1972#&$B) . y 

*j*vv>~smm&tt%m%m.v>7%~s mmw-i- 

1385624|<2$B> . i?7$.Sy *-)\/V *T>Wi»m 
m& (<&HV7 - 2524749&tB) . t Fv'/Xt&fo 

IW»4, 950,950 4»fi*R) . i/** 5 >BS»f* (WH^S 50 
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- 49079^238) . *X7t5>IW» - 2 

5659^&$8) . +7" t? y F>lb£*»ft«*ttf6*l-5. C 

ft6©{b^«. «tt-cffli»-cfe«fcc>u -ijwcjsc 

[0 024] ±f2©4b£W;Wc. jE?UtaW4«>tm 
tir, tr-ji/*;i/^-y-;u j ?'5i<'j^'7> (Appi. 

Riys. Lett., 59^, 2760M, 1991^) . 
rV> <«HT5-3K»49i»&«) . #!>rs F (#P3 
^5 - 310949^<&$8) . # 'J fcf— 7W MJ7i -;UT 5 > 
(#i3¥5 - 53953^^£$8) . F y 7 x^-JUT 5 >#tS 

£*-r*StfH? (#ga¥4 -133065-^^) . f y 7 * 

-;UT5>#[4?:^^U>S^r»gUfciS^ (Synt 
h. Metals, 55-5^, 4163H, 1993^) . ^#SIT 5 > 
*$WT4*y>*^ y U- F (J. PDlym. Sci., Poly 
m. Chem. Ed. ,21#. 969M, 1983^) ^GlSfrfWft 

[0 02 5] Cft6©iE?l*S»m©fc*»-e. L < 
tt. 5¥#SIT 5 >-fk^B)*iiE?Li^3M)l 4 <!: 0 T&ffl 3 tl 

@4*0fi£-r6. 

[0 02 6] ^tt©«^«, iE?Li^jM«!f45: 1 S*fc 
B2«JLJti. -iMS5C± 0 iE?L© F^s> ^{ctt^&O-'f 

tc J; 0 iE?LSAJl 3 ±(cfM L . fe** UrJE?Lf&iH® 4 

h. #yryu-F. ^yx^f-ju^^tf^n-s. 

[0 02 7] KSM#ffi©*S^CC«. iE?LaEAH©ff$^ 
55#^*;u^>K©^)l^(*R^/S/t«^)lS 

(«F§a¥ 4 - 320484-^-2;^) . ^^x^ >s|^(*te 
±ffft'^'/7x7>ill(* (#ga¥5 - 295361^<2t 
$8) . 77-U>S (1$Pg^5 -331458^^$S) ^5:10 

-3~iosa%©igs-c F-7'L-t, y— *f * y Ti l 
T ©iE?L 3 *S Cite <fc tssnigati^Bftetc 

[0028] JEnmmm4<Dmmit, mm. 10-300 n 

m. j!f*L/<«30~100 nm-C*-S. C©tl«:®C>)BI«:— 

flitcjpss-r 4fc»tcB. — mcM£Mm&& «t < si* 6 

tlS. :E?Uftj8H4©±CC«f«feJf 5#afttt6*l£. 16 
*^*S»*«fc < sEfmmm 4 ©^KKHSr 5 C 4*"C 
[0 02 9] ^7tJ15CCffit,»6nSS^ill14{b^J<!: 

i/tB, ^e7*^©mT-aEA5ai** i iii< . ax 
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coo30] c<Di ^ aafr«afc-rtm4 uri*. 8 

tt. 8-t Fn+->+y •;>*iB{4-T-<t-r-5TJU5-'i» 

<^H859-194393#<2f^) .8-t Fn+S'* 
fc(,^«^*)lMif4-CS>.5Sijie8 -t Kd*^*>y> 

[003 1 ] i^fifb^ji l-cb. Tta-aas; 
( i ) -c^sti5^-7 me^mm*. ne-jKS; (id 

twSh^'Jl/^WW:. IfcHTFBHtt (in) 

k. o.i~icga%^e>a«n5. 

[0032] 
[<t6] 

R 1 R z 
R 3 R* 
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[0 03 3] R l -R«», *ft*tt*3Rflt?- % 30 

K£{bfc3HIS> 3?#jKSJR5SS, 7x;il.xf^ 
i>L<«r^I, * tetany >M**tSU R s - 

[0 034] 

Mb 7 3 40 

R 11 R 12 
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[0 0 3 6 ] 
UtSl 

R 28 R 29 R 21 

R 28A 5 ^A^ S A^ R 23 

R 25 R 30 R 24 



(III) 



[0035] r 9 -r 10 «\ 



[0 0 3 7] R 21 -R 30 «, ^n^ft*3&S 

a»S£WLTOTfcJ:<,\ r^u* 
SSl^k*«3RS, 7x-;l/x^^ 

[0 0 3 8 ] WE— «a ( I ) <Di~y jr«fe>«HW*«:*j 
or, R\ R\ R 3 , RWiLr^ 

x^;uS^(Dj^^1 -6©7J^^i ; ^ h 
+ ^x^;Ug, x F^W^;H?(D7;l/3^^7^* 
;1>S ; ^x^^x^US, :h7^;l/;fr^>x*;t, 
3, p - ^nu7xx;i/t+^x^i/i?07 y 

*;UT;i'+;i'g ; r l/X^+^x^S, 3 -7a*:T 

S: fc Kn+i/x^jUS, b Fn+wf ;H?<Db F 
D + ^>7;l/^H ; f F 7 1 F n 7 y ;H k fF^tF 
P7 lOl/X^US^cD-r F7bFP7 yjUTJMf-Mk 
^CDS^T^+^S ; ^>>^g, ^^^^jUS, p- 
^do<>$;;H 4 p -^Fci-c>i;;H^77;W 
;US ; 2 - ^op7 ^«KDjB»*fcw#{B»r;u^r 

x;us, h*^7^x;US^©B» 

S ; 7x^;l/x^r.;H, p-y^->7x^l/x^ 
^S^D^&g £W lWt4J:C^ix;i/xfx;i/ 
S ; ttBMSHK ^l^;M3y>ST ; Fg : 
-*h^>«, xh + ^lf(DK*ai-6(D7;I/3^i/ 

g^»l -6(DT;l/=i^->/7;l/^-;l/«i gM^rf U 
[0 0 3 9 ] R\ R\ R 7 RO'R 9 <bUr5i*^M^ ; 
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; * ^^S, x^;uS3?<d^& 1 - 6 
[0040] cneot7 ^^>^»«^»o*a^ 
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iOMtiCiWr*, Mx.t* 4 Compt. Rend., 207 

585M, 1938^ ; [5j 240#, 1113H , 1955*£ ; |5j 23 
9#,110lM, 1954^; Bull. Soc. Chim. France, 418 
H, 1948*£ ; fHj 155M, 1952^ ; Compt. Rend., 231^, 
5H, 1950^ ; |aj 246^, 66lM , 1958^ I f^J 237#, 6 
2lH, 1953^ ; ID 232^, 2233H , 1951? ; 3. Chan. S 
oc., 3151H, 1954^;Ann. Chim., 4#, 365M , 1959 
^ ; Tetrahedron Lett., 29#, 1359H , 1988¥^(C7n 
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